Inter (Part-ll) 2019 


Mathematics _ 


Group-| PAPER: II 
| 1Time: 2. 30 Hours Hours (SUBJECTIVE re Marks: — 
| SECTION-I 


zs Write short answers to any EIGHT (8) questions: es! 
(i) Define explicit function. 


EME |¢ x and y are so mixed up and y cannot expressed in terms of the 


independent variable x, then y is called an implicit function. For See, 
1. x2 + xy + y2 =0 


2 miny +9 =+1 are implicit functions of x and y. 
_ Symbolically, it is written as f(x, y) = 0. 
- (ii) Determine whether the function f(x) = edt +5is even or odd. 
Eye xe | 
f(-x) = -x V(-x)? + 5 
six +5 
= -fX 
f(x) is\odd. 
ii) Prove thtk@}2 2 eee 
(iii) rove that tim x fe 
0 
ANS 4 By substituting x = 0, we have (5) form, so rationalizing the numerator. 
_ — ae 
7 vx +a-va_ - S a "| X+a+Ja 
; x0 X fx +at fa 
_- kf aa 


= ayer xx + a +a)’ a xr a+ va) +a+ a) 


| “Ian Ek" ai 
(iv) If y=vx- - find SY 


dx’ 
Ansg y=Vi- Je 
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= (x)12 “oe = (x)¥2 — (x) 


dx =a | 
d- d 4 wi 
Say tle 2 2s 2 ie f it 
dX a HQ “NG 
co oan (Fj 2/Z 1 i 
20-2 2". Zin 
dy _x+74 


(v) Find oe if x2 + y2 = 4. 


IS Here xe y2=4 (4) 
Differentiating both sides of (1) w.rt x., we get 


or’ Xt Yay = 


Solving (i) for y in terms of x, we have 
y=4y4 -? 
= y=V4-x | (2) 
or => =-4—¥ (3) 


o found above represents the derivative of each of 


pincions defi ue as in es and (3). 
—% 


= (. farwey 
From (ii) 2 rc aes * {-2x) 


-aek  -raey 


: , d 1 
(vi) Prove that 4 (tan? x) = fen: 
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IM Let y= tant x — (1) 


= any or. x=tany 
; Differentiating tt sides of Nes w.r.t. - we have 


1= & x (tan y)= 7 (tan ye 


| | = vei? y 
> a for ye(-3,5) 
“iets ies for. REE 
Thus oY tan Jas for xeR 


(vii) Differentiate sin“ 1 — x? w.r.t. 7, 
EX cet. y =sin-1 4/4 — x2 
d d 
a =a, (sin V1 - x) 
1 


UME" 

= Sal ae ayn (0 - 2x) 
x 

Savina Vi-% x1) 


. (viii) Differentiate y= av. . 
Ans4 Let = u= x Li: . y= al (A) 


du. d ile -1 te 21 
and dx dx * )=2% 2yx 


_ Differentiating both sides of (A) w.r.t. 'x' gives 


“dy du ( dy dy du 
dx = dx (2°) = aes (- ge 


= (a" In a) a (using < (a*) = a* In a) 
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_ = 


Thus $ (av) = (av In a) 5 i 
| — du _ 1 
(- u=*/x and aR) 


d 
(ix) Prove that aie (cosh.x) =sinh x. 


| ANS < [cosh x] = Sl5 (e* + | 
ad tee (1) 
=F (0% — e*) = sinh x | 
(x) Find S%, ify = (x+1)% | | 


Es y= (x oa 1 
In y =In (x+ 1)” 
Iny=x.In(x+ 1) 
a ee ce Ww. A. x. 


< (In y) Sar. ‘In(x + 1] 


a «Ltn 1] +n + £0) 
| =x/544 | (1 +0)|+In (+1), 1 
wa y| ronal 
2 geearfg? 7 + in (x+1)| 


(xi) Define decreasing function. Give an example. 

, ESB Let £ be defined on an interval (a, b) and let x,, X, € (a, b), then f 
is decreasing function on the (a, b) if f(x.) < f(x,) whenever x, > X,. 
(xii) Determine f(x) = cos x is increasing or decreasing in 


™ 
the interval gt 


Ans f(x) = cos x 
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f(x) = —sin x 
f(x) = -ye V x5 7) | , 
f(x} is decreasing. 

3. _ Write short answers to any EIGHT (8) questions: (16) 

{i) What is differential coefficient? 


ANS, instead of dy, we can write df, that is, df = f(x) dx where 
_ F(x) being coefficient of differential is called differential coefficient. 


2X 4 9X 

(i) Evaluate (Sax. 
2x 

Arise caer te dx = J (e+ 1) dx 


2x 
(-. Lae =exX= -_- e) 
q e* 


Je&dx+fidx=e+x+e 


(iii) Integrate by substitution | = dx. 


EMS if we put u=4~ x2, then 
1 = —2x dx 
Thus f === fee dx = | (4- ere (-2x) dx = | uw"? dx 


-1 
(uy 2" yt 


=2utc=24-x2+¢ 


; . cos X 
(iv) Find the integral J sin xin (sin xt (sin x) dx. , 


1 COS X ' 
Ei J In sin x (Ss x) dx, 
If we put u = In sin x. 


Then du = —s cos X dx = = OS* dx 


sin x* sin x 


ss cos X 
Thus fas (BES) “Jy du=Inu+c=lIn(Insinx) +c 
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(v) Evaluate integral By parts |x. sin x dx. 
Ans@ | xsinxdx’ => x(-cOs x) - J cos x) = 4 (x) dx 


= -x cos x + | cos x dx 
=-x cos x +sinx+c=sinx-xcosx+c 


ve 
(vi) Find indefinite integral | oma sec! x + S| dx. 


Ans ¢ Let see x = f(x). Then f(x) = weet 


Thus fel sec”! Senceel dx. 
XV x* — 1 


fe (Fx) + £00) ax 


J e* (a f(x) +f) dx 
=f A eto ax 
=e™* f(x)+c=e%* sectx+ce 
vii) . Evaluate f —5x*+8 __, tial f 
(vil) ‘ ona e (x + 3)(2x 4 4 using partial fraction. 
Ans: " 5x +8 A B 
Wewrte (eS) 0ox—04) eet Ox 
5x+8= eee. 1) + B(x +3) | which gives 
2A+B=5° >" (i) ; (Equating coefficients of x) 
-A+3B=8 (ii) (Equating constant terms) 
-2A+6B=16 ~ (iii) (Multiplying eq. (ii) by 2) 
7B=21 (By adding (i) and (iii)) 


B=3 

From eq. (ii) A=3B-8=3(3)-8=9-8=1 
5x +8 1 2 

nes. 


(x + 3)(2x—1) x+3° 2x14 
ox +8 _ 1 3 
me, eesyren tid lresks 2x — mals 
a 3 _t4 3 1 
regex + [Ea dx=fogex +S fat.2a 
=In x + 3] +3 In fax 4] +c 


Scanned with CamScanner 


(vill) Define definite integral. 
b 


IX The integral of f from a to b, is denoted by | f(x) dx, and evaluated as 
, a 


b b 
J toy dx=f ero dx (IF FX) = 6°00) 


= i (b) + c) — (p(a) + ¢) 
= (b)- (a) 
Siice db (b) (a) is definite number, that is, 


(fx) dx has a defi nite value, therefore, it is called the definite. 


inlegtal of f from a to b (a and b are lower and upper limits, respectively). 
4 


(ix) Calculate the integral . | sec x (sec x + tan x) dx. 


a 7 
Ansa [ (sec? x + sec x tan x) dx 
9 


x/4 
= [ sec" x dx + I sec x tan x dx 


= itan x) " [sec a * 5 “(tan 47 tan 0] + (sec 1 — sec ) 
= (1-0) +08—1)= 2 | 
(x) If j f(x)dx = 5, { ts dx = 4, then evaluate | [3f(x) - 2g(x)] ae. 
=a 


ED [3109 ax- i 2g (x) dx = 3 i f(x) dx - 2 | g(x) dx 
“2 Z 


_ 2(3x5)- 2x4) = 15 - 8=7 
(xi) If a non-vertical line divides a plane into two, then 
write the name of that two planes. 
ESE> Non-vertical lines means horizontal. Line will divide into 


upper and lower half. 
rb Graph the inequality x+3y>6. 


x+3y>6_ 
Associated eq., . 
xX + 3y =6 
x} 31013 
y Ssi21% 


i NN NAL AT I BE EL PL NE NT tS AP ca 


| 
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Check point (0, 0) 
xX+3y>6 
0+ 3X0)>6 
. 0+0>6 
False (not true) (0, 0) is not the part of the solution. 


4. | Write short answers to any NINE (9) questions: (18) 


~ (i) Find coordinates of the point that divide the join of 


A(-6, 3) and B(5, —2) in the ratio 2 : 3 internally. 
Here k, = 2, k, = 3, x, =-6, x, = 5. 
. Yi = 3, Yo = —2 
By the formula, we have | | 
Kio kX, Kyo — Key, 
ee eee 


yo 2X543x (6) _ 10-18 _-8 


233 5 5 
_ 2(-2)+3(3)_ -4+9 5. 
Me pe gag Be 


So, coordinates of the required point are (2. 1) 


(it) Show that the triangle with vertices A(1, 1), B(4, 5) 
and C(12, —5) is right triangle. > 


oe See 

and _— Slope of BC =m, =75—2= 10 =. <3 
Slope of AC =m, = t= =8 

Since m,.m,=($ x32) =Be 4, 


Therefore, AABC is not a right triangle. 
(iii) Find an equation of the line through (-4, -6) and 


perpendicular to the line having slope -— 2° 


pAns The slope of required line = - (- =) 


ge 
3 
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as SEs$EF=~ 3s hl 


Thus the equatio n of required ine Is Se 


1-9-2 (-4)) 
-- Bty + 6) = 2(x + 4) 
3y + 18 = 2x +8 


= 2K — S¥ — 40=0 
{iv) Define trapezium. 
IuS> A quadrilateral having two paralie! s 
parallel sides. ABCD is a trapezium. 
(v) Define parabola. 
E> The sei of all points in a okane equidistance from a fixed 
line J and a fixed point F not on the line / is calle 


The fixed line / is called a directrix and the 
a focus of the parabola. 


(vi) | Check the position of the point (5, 6) with respect to 
the circle 2x? + 2y? + 12x — 8y +1=0. 
> 2x? + 2y? + 12x-By+1=0 


fx? +y2 + 6x—4y +5] =0 


ode t~ 
ed 4 parabola. 


fixed point f is called 


x24 y*\+ 6x —4y +35 0 


x2 + y* + 2(3)x + 2(—2)y +h a” 0. 
_ Putting (5, 6) in if, 


L:H.S = (5) + (6)? + 2(3)(5) + 2(-2)(6) +5 


= 25 +36+30-24+3=67 . 67.5>0 
Hence (5, &) ites outside the given circle. 
(vii) Find eccentricity of the ellipse x? + 4y? = 16. 
Ans2 x2 ~ 4y? = 16 ss 
Dividing both sides by 16 
x? Ave 16 
16" 16 ~ 16 
x + a = 1 (i) 


‘ xe ¥* 
Comparing eq. (i) with ms + 3= 1 (a> b), we have 


| 
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ee 
ee 


(viii) Find an equation of hyperbola if its foci (0, + 9) and 
directrices y = + 4, 


f(0, 9), f(0, —9) 
a 
=9,5=4 
4e (e)=9 
4e*=9 


\l 
© 
ut 
AS 
@ 


Ul 
% 
r 
INT) 
\l 
4) 

u 
Noo 


a=4e = 4 (2 =6 
ei a*+b? (6)2+b? 36+b? 
of ~ 
' 36+ b* = 2 q (36) 
. 8+b*= a 
b? = 81 -36=45 
Equation of required hyperbola is 


2 
heed —, eee = 1 


(ix) If AB = cb, find coordinates of point A. If B, C, D are 
(1, 2); (-2, 5), (4, 11). 


Let A(x, y), B(1, 2), C(-2, 5), D(4, 11) 
> -—> 
AB || CD : : | (i) . 
AB = (1+x)i+2-y)] "(ii 


CD = (4+ 2)i+(11-5)j=6i+ 6 (iii) 
Putting (ii) and (iii) in (i), 
A 1-x=6 2-y=6 
~K=5 .  -y 
= 5 ‘ y 
A(x, y) = (-5, 4) 
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(x) Write direction cosine of PQ , If P(2, 1, 5), Q(1, 3, 1). 
EGE P(2, 1,5), Q(1, 3, 1) 
PQ =(1~2)i+(3-1)j+(1-5)k 
= -| + 2) - 4k 


IPQ] = (1? + (QP + ay? 144 + 16 = 21 


Direction cosines of PQ are 


(a ai, 2A 
(xi) | Show that vectors 3i — 2j + k, i — 3j + 5k and 2i + j — 4k 
form a right triangle. ‘ : : 


Let a=3i- 2) +k 
b=i-3) + 5k 
c= 21 +j - 4k 
Since, b+c=(i- 3) + 5k) + (2) +) - 4k) 
= 3i- 2) +k 
=a : 
Therefore, a, b and care the sides of a triangle. 


Since a. ¢ = (31-2) +k). (21+ j= 4k) 
) = (3 x 2) + (-2 x 1) + (1.x -4) 
=6-2-4=0 7 
Therefore, a, b and care the sides of a right triangle. 
(xii) Find unit vector perpendicular to the plane of a and 
b, ifa=-i-j-k, b=2i-3)+ 4k. 


[M> a=-i-j-k .  b=2i-3)+4k 
tai TYE, 
axb= ay erry | —1 
2 “—& 4 
=| (-4-3) -j(-4 + 2) + K(3 + 2) 
= —7j + 2) + 5k 


lax b= = (7? + (22 + 6) 


49+4+25= V78 


. a Xx 
Required unit vector = axbl ax bl 


rene a 
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_ -7i + 2j + 5k 


78 
eke] +— Ber] +See 
V78° \78- 78 


(xiii) A force F = 7j + 4) - 3k is applied at P(1, -2, 3). Find 
its moment about the point Q(2, 1, 1). , 
MP p= S 2+ -2-1)) + (3-1) k= -i- 39 + 2k 
Moment of F about Q = QP x F | 
i j &k 
a “ae |g 
7 4 -3} | 
= (9-8) i- (3 - 14) }-+ (-4 + 21)k 
=i+dj+17k 
SECTION-II 


NOTE: Attempt any Three (3) questions. 
Q.5.(a) Find the values of ‘m’ and ‘n’ so that (5) 


mx if x<3 ¥ 
f(x) = n if x=3 js continuous at x = 3. 
‘ —2x+9 if x>3.. 
mx if x<3 
~ EXE> - afm if x=3 
| —-2x+9if x>3 
L.H. lim = lim Te lim mx = 3m 
x—>3 x>3° 
R.H.lim= lim., f(x)=  lim_, (-2x+9)=-6+9=3 
Xx>3. x93 : 


Since f(x) is continuous .. L.H. lim =R.H. lim 
3m =3 
m=1 | 
. Alsof(3)=n — -Also lim_, f(x) =3— 
x33 ee 


Since ~ lim_, f(x) = f(3) 
x>3 


3=n 
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2 


(b) Ify =e*. sin x, then prove that —2 ay + 2y= 0. (5) 


dx? ~ dx 
ArS4 y =e* sin x - | (1) 
MS ie sin x) 


= sie 5 x (sin x) + sin x= < (e*) 


ahecaeise sin x , «. &@ 
= (sin X + Cos S x) | 
iis == x le“sin X + COS x)] 
= + (sin x + Cos x) * (sin x + Cos x) < (e%) 
= e* (cos x — sin x) + e* (sin x + cos x) 
= eX cos x — e* sin x + e* sin x + e* COS X 
=2e*cosx — (3) 
From eq. (2), | : i 
a7 O*e08 x + et sin x 
_ =e*cosxty lin’ (1)] 
or e* cos x= Gh=y | (4) 
Putting the value of eq. (4) in eq. 3), 
dy _ Ge ) 
dx2 =2 dx y 
= 24 oy —2y 
2 : 
oe 2+ 2y= O - Proved. | | 
ot 
= dx (5) 
.Q.6.(a) Evaluate | Sinx+cosx°*’ 
Ans4 : = (i 


sin X + COS X 
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dx 
SS ue ine Sie 
cos X.cos7+sinx. sin] 
=(—% 
cos (x — 4) 
2c (xf) +ton(x-9) 
sec|x—])] + tan|x-7 


(b) Find an equation of the perpendicular bisector of the 
segment joining the points A(3, 5) and B(9, 8). ~ (5) 
ANS, Let C. be the mid-point of A and B. Its coordinates are: - 
(34+9 5+8)_ 13 
oF 2° 2 **)=0(6.3) 
5 : 


Slope of AB=—>—j=4= 


= | sec ( (x - 3) dx 


= In 


#C 


9 - 
plone of CD =m= 


Eq. of perpendicular bisector CD through (6 : >] is 


pb 


as | * (64) (ge 


4x + 2y-37=0 
) d 
Q.7.(a) Solve the differential equation (x? ~ yx’) a +y?+xy?=0. (5) 


Ans4 (x2 


4d : 
— yx2) + y2 + xy? = 0 
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x2(1 -y) He y2 (1 +x) =0 


x2(1 - 


Cao 


y) & = 


-'{ 1 
B+ d)a=(% 


~y?(1 + x) 


*) ax 


X 
+ *) dx 


-y*dy + so = x2 dx + ox 


Sytdy+ f= [erase iF 


-y' 


vel 
‘A + In|y|=—7 + In x] +C 


yin ly| = t+ inpxl+c 


(b) Graph the solution region of the following system of 
linear inequalities and find the corner points: (5) 
Xxtys5 , -2xt+tys2 , y20 
Anis4 xtys5 , -2xtys2, y20 
x+y<s5 ep. (i) | -2x+y<2 (ii) 
x+y=5 (iii) | -2x+y=2 (iv) 
Putting x = 0 in eq. (iii), 


O+y=5 => y=5 
; (0, 5) is a’point on (iii) 
Putting y = Oineq. (iii), 
. ¥*F05§5 = x=§ 
.. (5, 0) is another point on (iii) 
Putting x = 0, y = 0 in eq. (i), 
0+0<5 
0<5 


“Which - is true. Hence solution | Which is true. Hence solution region 
of (ii) lies on origin-side of (ii), 


region of (i) lies on origin-side of (i). 


Putting x = 0 in eq. (iv), ' 
O+ry=2 => y=2 
(0, 2) is a point on (iv) 
Putting y = 0 in eq. (iv), ' 
-2x+Q=2 => x=-1 
., (-1, 0) is another point on (iv) 
Putting x = 0, y = 0 in eq. (ii), 
-0+0<2 
0<2 


te nlaanth Naess is satiated Rs ee, mee. Rierinceiete. stead 
Q.8.(a) Find the lines represented by each of the following 
and also find measure of the angle between them 


x? + 2xy sec a + y? = 0. 


(5) 


x? + 2xy sec a + y2 = 0 (i) 
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The given equation can be writien es 
x + 2xy seca + y* =0 
y~ + 2xy Seca +x =0 
¥ , Dyseca xt _ 
x xt xt 
fy\? fy 
(2) +2seca("}+1=0 
which is the quadratic equation in =. 


¥_—2seca+yil2 sec a}* — 41/1) 
x 


Zit} 
2 pp eee 
_~é2seca +4 sec‘ a-4 


_-2seca=Zyten*a 
Z 
=—Setcartteanca 
¥ | ma -1+sma 
—— s+ = 
x cosa’ cosa cos a 


= Msay=H4i-sma)x o Cosay=—-{i +sina) 

Tres 9 (i-sma@)x+cosay=0 / and 
(1+smapx+cosay=0 

ere the required anes. ; | 

Let 6 be the measure cf the angie Deiween the Imes, then 


. lyr —ad 
tan 6 =" Sb 
2ysecta-1 ee 
= 737 =*tan* a=tana 
=> 6=a (- a=1,h=seca, b= 1) 


(b} Find the coordinates of the points of intersection of 
the fine 2x + y + 5=0 and the circle x* + y* + 2x-9=0. 
Also find the length of mtercepted chord. (5) 

I> From Se + y= 5, we have 

y=(-2 
insering Sus value of y into equation of the orcie, we get 
n+ (6-2 +o-S=0 
x? = (25-2 + 47) +2 -S=0 
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x* + 25 — 20x + 4x? + 2x-9=0 | 
5x* —- 18x + 16=0 
By applying quadratic formula, 
= —(—18) + (18) - 4(5)(16) 
2(5) 
18 +324 ~ 320. 18+1/4 1842 
10 ~ 10 ~ 10 


8 
“40: 1072-5) 


’ :, : 9 
Thus the points of intersection are P(2, 1) and Q (2 : 2) 


acts 8 2 19 2 
Length of the chord intercepted = |PQ| = (3 = 2) + & — 1) 


_. [4 ,16_. f20_. [4_ 2 

~ 25° 25° VY25° V5 5 

Q.9.(a) Find equation of parabola with elements directrix : 
x = -2, focus (2, 2). (5) 


[SE> pirectrix: x=-2 or x+2 =0 
F(2, 2), P(x, y) from the graph, coordinates of vertex are: 


| V(0, 2) 
By the definition of parabola: 
PF . . | 
Bal =e=1 = IPFI=|PM (i) 
|PF| = V(x - 2)? + (y — 2)? i) 
pay = MO + OW) +21 «4 9 _ 
(1)? + (0)? Ms 
Putting the value of eq.’ (ii) and eq. (iii) in eq. (i), - 
N(x — 2)? + (y = 2)? = |x +2). 


2 Ax tty? dy + 4a? 4x44 
y2—4y-8x+4=0 . 
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, 


i el 


(b) Prove that sin (a — 8) = sin a cos B — cos a sin [} by 


method of vectors. (5) 
EXE» cosa=7 => X= COs o. 
sin o = => y=-sing 


A(cos a, daw 
cos p=%=x'=cosp 
‘sinp=%=y'=sinp 
B(cos f3, sin (3) 
| OA = (cos « - 0) i +(sin a ~ 0)j = cos a | + sin aj 
OB = (cos 0) i+ (sin - 0) j = cos Bit sing) 


> +> —» +» 
OB x OA = [OB] |OA| sin (a ~ 3) k 
= (1)(1) sin (a +B) k 
= sin (a. + p) k (|) 
| Jk 
cosa «ging 0 
| cosf} sings =O 
= j(0 - 0) ~ j(0 - 0) + k(cos a sin f} + sin & cos (\) 
"= (sino cos (} ~ cos « sin fi) k (ii) 
From (i) and (ii), | 
sin (« ~ f}) k = (sin @ cos (} + cos « sin 3) k 
sin (ao + B) = sin a cos [} + cos o sin (3 


> = 
Also OBxOA= 
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